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FILLER TESTING

NAS8-36298

U.S. POLYMERIC O.E. 71208

Filler Lot _or NASA Lot# I

I. Carbon Content, X
QAI-5560

SAMPLE

99.17 99.10 99.12

NASA LOT# 1 AVERAGE 99.13

2. Ash Content, X
PTM-71B

.005 .000 .000

.0o9 _
AVO. .007 .007 .003

NASA LOT# I AVERAGE .006

3. AtoB£c Absorpt£on, ppm
CTM-S3B

(Valuem are average of
2 determinations)

#1-1 #1-2 #1-3 LOT#I
AVG.

Na 3.0 2.0 1.5 2.2

K 1.5 0.0 0.0 0.5

Ca 0.0 0.0 0.0 0.0

Mg 0.5 0.0 o.0 0.2
Li 0.___o 0.0 0.0 o.___o

TOTAL 5.0 2.0 1.5 2.8

3a. No£mture Content, X
CTM-53B

.005 .010 .005

_ .005
AVG. .010 .008 .005

NASA LOTO I AVERAGE .008

3b. Ash Content, X
CTM-53B

0.000 0.000 0.000

0.000 0.000 0._05
AVG. 0.000 0.000 0.003

NASA LOT# I AVERAGE 0.001

4. pH, Un£tm
ASTM D1512

4.85 4.85 4.95

4.9O 4.90
AVG. 4.88 4.88 5.00

NASA LOTO I AVERAGE 4.92

5. Part£cle Size, m£cronm

S.E.M. procedure

(Average vmluem are
of 20 determinations)

AVG. .45 .36 .38

Maximum .65 .62 .85

Minimum .22 .17 .22

Std. Dev .08 .08 .08

NASA LOTO I AVERAGE SIZE .40

6m. TGA, "C at 50X L_)ms
CTM-51

750 751 749
NASA LOT# I AVERAGE 750

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437
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FEller Lot _or NASA Lot# £

6b. TGA

CTM-51

See Charts 6A-6C

7. Particle S£ze D£str£but£on
CTN-72

See Charts 7A-7C

7a. Part£cle S£zep m£crons
CTN-72 .87 .88 .92

.s6 .s5
AVG. .86 .92 .94

NASA LOT# I AVERAGE .91

U.S. Polymer£c

Hamid M. Gura£sh£, Manager

Qual£ty Assurance Department
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1. Resin Solids, X

PTM-7C

RESIN TESTING

NAS8-36298

U.S. Polymeric O.E. 71108

91LD Resin Lot for NASA Lot# 1

AVG.

2. Specific Gravity @ 25oC
PTN-29C

3. Viscosity, Brookfield, ops. @ 22.8"C
PTM-47B

4. Gel Time, min:seo
PTM-14C

5. Atomic Absorption, ppm

CTM-53B

Ca

Mg
Li

AVG.

Na 8

K 1

10

1

0
20

6. Volatiles, Gas Chromatography
CTM-55

7. TGA, % Weight Loss at 500°C
CTM-51 (AIR)

8. DSC, temperature "C
CTM-50A

9. HPLC

CTM-49A

10. GPC, Average molecular vt.

CTM-49A

Page 1 of 2

#1-1 #1-2 #1-3

70.4 70.7 71.5

70.9 69.9 70.9

71.0 71.7 70.3
70.8 70.8 70.9

LOT# I AVERAGE 70.8

1.137 1.136 1.137

LOT# 1 AVERAGE 1.137

1000 1000 1000

LOT# I AVERAGE 1000

3=24 3=20 3=22

LOT# I AVERAGE 3=22

#1-2 #1-3 LOT1 AVG

9 10 9.0

1 1 1.0

9 8 9.0

1 1 1.0

-0 -0 L
20 20 20. •

See Charts 6A-6C

#I-I #1-2 #1-3

41.4 40.5 40.8

LOT# 1 AVERAGE 40.9

See Chart 7A-7C

187 182 183

LOT# I AVERAGE 184

See Chart 8A-8C

See Chart 9A-9C

1770 1816 1658

LOT# 1 AVERAGE 1748

See Chart 10A-10C

HITCO MATERIALS DIVISION

_ 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 54_1101 • TWX (910) 59_1130 • FAX # (714) 54_285_2437



11. pH, units

CTM-1B

12. Phenol Content,

CTM-55 Appendix 1

13. Chang's Index, ml.
CTM-5B

14. RDS, Minimum Viscosity, cps.
CTM-57A

15. NMR

Vendor procedure

Page 2 of 2

91LD Resin Lot for NASA Lot# 1

#1-1 #1-2 #I-3

8.4 8.3 8.3

LOT# I AVERAGE 8.3

AVG.

11.05 12.15 11.85
11.05 11.78 12.02

11.05 11.96 11.93

LOT# I AVERAGE 11.65

23.6 23.8 23.8

LOT# I AVERAGE 23.7

Min. Visc. "_q
#1-1 356 99

#1-2 194 104

#1-3 153 108

AVG. 234 104

See Charts 14A-14C

See Charts 15A-15C

U. S. Polymeric

Harold M. Quralshl, Manager

Quality Assurance Department



I TYPICAL GAS CHROMATOGRAPH SET-UP

o.,,,o,_(}...2C..,TF.,_+,,,mhol  
i Column. ".. , ". Detector _1_

LenEth_ Voltole " -

Die.__ Sonsit.

i Liquid Phase.J:2.1._ Flog Rotes, HI/sin__
Suppott-J_..+.ltO["_d_-J_t.F._ Scovonlo

OF pOOR QUALITY lesh---.d_.gZlL_G_-- - Split

i Carrier 6as--._.t:l._ Temperature, Oc__.iotlmeter iot.-.2_O Inj.gP4___L_'
Inlet Press__.ll_psi| Column Initial L.e"j

i Rate .2,t,"3 el/nOn Final .3{_ " - i

CHARTSPIED RIIe_L l_.d_Jl]-- I
SAMPL[+'_J_+L'_"_i-L_J+--'- S°lvont__lJ_l.J_ ". _. _ I

,, $ize.--£7.,_.j_,,.,a.__ Concn._._

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,)

MEOH ,6

ETHANOL 1,18

MECL2 1,28

ACETONE 1,45

IPA 1,83

THF 3,08

ACETONITRILE 3.2

CRESOL 4,03

MEK 4.08

FURFURAL 15.03

TOLUENE 17.98

CHLOROBENZENE 19.6

PHENOL 22.08

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES,



Ii REAL

li

T_IME CHROMRTOGRBM iI_

IHAL FULL SCALE MV.=1000.00

CHART 6A

VERTICAL SCALE FACTOR:l×

1

6_

7_

19_

36_

SAMPLE: 91LD 1-I

isc.: c=e.09976¢alS/t L

TIME, 8:39
DATE: 12/10/06
9PERRTOR: JG2

UN TIME: 30.00 MINUTESELRY TIME: 0.00
HRH: 0

PK RET PEAK RRER B
NO. TIME AREA _ L

2
3
5 I
6 2
7 5

19 11
23 14
29 17
33 21
35 23
36 25

.48 1782
63 2116
63 177020 8
93 1802100 84
43 1577
70 1138
90 9570
48 1551
98 116130 5
50 8647
70 2417

.084 2
100 2
334 2
843 3
074 4
054 2
451 2
073 1
467 3
407 2
114 1

TOTAL AREA= 2124047
THRESHOLD= I
MIN.PI<.WIDTH= 15
RRER REJECT= 1000

PERK
HT.

243
244

12881
88912

102
55

193
69

6607
319
189

SAMPLE: 91LD 1-I
MISC.: c=0.099760_/ra.

TIME, 8:39
DATE, 12/10786
OPERATOR: JGZ

RUN TIME: 30.00 MINUTES
DELRY TIME= 0.00
CHRN: 0

PK RET PERK AREA B
NO. TIME AREA % L

5 1.63 177020 8.449 2
6 2.93 1802100 86.009 3

33 21.98 116130 5.543 3

TOTAL AREA= 2095250
THRESHOLD= 1
MIH PK.WIDTH= 15
RRER REJECT= 10000

PERK
HT.

12801
88912
6607



_ . t'_ ___ _k.......................................... 01_.IGI'NAG PA..:E, kS

OF POOR QUALITY, UERTICRL SCRLE

m

m

B

D

CHROM_TOGRRM _

FINAL FULL SCALE MV. =1880.80

SAMPLE: 91LD 1-2
MZSC. C=e.18836GC_/NL

ITIME= 18:83
IDRTE : 12/18/86
OPERATOR: JGZ

RUN TIME: 38.88
DELAY TIME, 8.88
CHAH: 8

MINUTES

PK RET PEAK AREA B PEAK
NO TIME AREA _ L HT.

2
4
5
6
?

28
35
,36

63
1 65
1 85
3 28
5 55

11 73
21 93
22 13

4647 .117 1 488
94819 2.358 2 12198

222748 5.585 2 12322
3332000 83.551 3 93338

2614 .066 4 253
8887 .283 3 381

133498 3.347 2 18616
198488 4.774 2 18542

TOTAL AREA= 3987997
THRESHOLD= 1
IMIN.PK.WIDTH= 15
rARER REJECT= 1888

CHART 6B

FACTOR:IX

7

20-

SRMPLE' 91 LD 1-2
MISC.: C=8.18038_/ML

TIME: 18:83
DATE: 12/18/86
OPERATOR: JGZ

RUN TIME: 3_.88
DELAY TIME: 8.88
CHRH: 8

MINUTES

PK RET PEAK RRER B PERK
NO. TIME RREB % L HT.

4 1.65 94019
5 1.85 222748
6 3.28 3332888

35 21.93 133498
36 22.13 198488

2.3_7
5.687

83.874
3.36@
4.793

TOTRL ARER= 3972649
THRESHOLD = 1
MIN.PK.WIDTH= 15
ARER REJECT= 9889

2 12198
2 12322
3 93338
2 18616
2 18542
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CHART 6C

it, REAL TIME CHROMRTOGRRM t%%

INRL FULL SCRLE MV.=1886.88

VERTICAL SCRLE FRCTOR:I×

g.

6_

7_
8_

9_

14_

26__

BRMPLE: 91 LD 1-3

MISC. : C=B. 18171 _,_/_t_.-

TIME: 11:83

RTE: 12/10/86
PERRTOR: JGZ

UN TIME:
ELRY TIME:
HAN: 8

38.88 MINUTES
e.e8

_ RET PERK -RRER B PERK. TIME ARER % L HT.

2
4
5
6
7 5
8 6
9 8

14 II
26 21

.63 3122
1 65 87188 2
1 80 286618 5
3 23 3187788 83

55 15830
35 16422
23 1731
80 4421
98 272128 7

TOTRL RRER= 3714264
THRESHOLD= I
MIH.PK.WIDTH= 15
ARER REJECT= 1888

%;

884 1 415
345 2 12847
563 2 12134
669 3 98515
485 4 386
442 4 288
847 4 84
119 2 206
326 1 18481

-l

SRMPLE: 91 LD 1-3

MISC.: C=e.18171_ML

TIME: 11:83
DRTE: 12/18/86
OPERRTOR: JGZ

RUN TIME: 38.88 MINUTES
DELAY TIME: e.88
CHRH: 8

PK RET PERK RRER B
NO. TIME ARER X L

4 1.65 87188 2.371 2
5 1.88 286618 5.624 2
6 3.23 3187798 84.597 3

26 21.98 272128 7.488 1

TOTRL RRER= 3673539
THRESHOLD= I
MIN.PK.WIDTN= 15
RRER REJECT= 17088

PERK
HT.

12847
12134
98515
18481
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CHART 9A

FILE A:F'HENO42.HDR TAKEN 09-06-1986 09:18:14
******* AREA PERCENT REF'ORT

ample Name: 91LD,1-1,C=6.89 Operator Initials: JGZ *

Pate: 09-06-1986 09:18:14 Method:PHENOLIC DATA FILE: A:PHENO42.PTS .

nterface: 4 Cycle#: 42 Channel#: 0 Vial#: N.A. *

tatting F'eak Width: 10 Threshold: .01 *
*****************************************************************************

Instrument Type: BECKMAN HPLC Column Type: MICROBONDAF'AK C-18 *

Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *

Detector O: 220NM/.5AU Detector 1: *

I Misc. Information: LENGTH=25 *

_rting Delay: 0.00 Ending Retention Time: 10.00

I Ret Peak Area B Peak Normalized Area/
Time Area % L Ht. % Height

I 1.82 141349 75.8850 2 5927 100.000 23.82.08 44918 24.1150 2 4812 31.778 9.3

al Area: 186267 Area Reject: 10C)0 One sample per I. 000 sec.

ORIGINAL PAGE Iff

OF POOR _UALITY
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i CHART 9B

_ __ __
I _i" POOR Q A .

******* AREA FERCENT REF'ORT ********

_ample Name. 91LD,1-2,C=6.80 Operator Initials: JGZ *

_ate: 09-06-1986 08:54:02 Method:PHENOLIC DATA FILE: A:PHENO41.F'TS *

_nterface: 0 . Cycle#: 41 Channel#: 0 Vial#: N.A. *
Starting Peak Width. 10 Threshold: 1 *

*****************************************************************************

_Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 *

Solvent Description: THF/WATER_ 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *

Detector O: 220NM/.5AU Detector 1: *
Misc. Information: LENGTH=25 *

*****************************************************************************

rting Delay: 0.00 Ending Retention Time: 10.00

Ret Peak Area B Peak Normalized Area/

|___!__ __ ......E_Z...._!L ....._......_L_!
2 1.82 121318 64.1205 2 5979 100.000 20.3

1.98 21021 11.1102 2 4292 17.327 4.9

,
al Area: 189_03 Area Reject. I000 One sample per 1.000 sec.
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CHART 9C

ORIGD_AI; PA_E 7_

OF POOR QUALIT_

,******* AREA PERCENT REPORT ********

ample Name: 91LD,1-3,C=6.97 Operator Initials: JGZ *

_te: 09-06-1986 08:23:04 Method:PHENOLIC DATA FILE: A:PHENO40.PTS *

_terface: 0 Cycle#: 40 Channel#: 0 Vial#: N.A. *

Itarting Peak Width: 10 Threshold: 1 *
*****************************************************************************

Instrument Type: BECKMAN HPLC CoIumn Type: MICROBONDAPAK C-18 *

Solvent Description: THF/WATER, 2:1 BY WEIGHT *

Operating Conditions: R.T., FLOWRATE=I.5 ML/MIN *

Detector O: 220NM/.5AU Detector I: *

Misc. Information: LENGTH=25 *

****************************************************************************

_rting Delay: 0.00 Ending Retention Time: 10.00

Ret Peak Area B Peak Normalized Area/

Time Area % L Hr. % Height

1.82 125139 64.2723 2 6105 100.000 20.5

2.00 21318 10.9492 2 4365 17.036 4.9

2.10 48244 24.7785 2 4988 38.552 9.7

Area: 194701 Area Reject: 1000 One sample per 1.000 sec.
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I

I

*** Calibration Data ***

Calibration Name:

Mist Information:

Fit Type: 3
Log Mol Wt = A + Bx + Cx^2 + I)x^3
A= 2.538977 B= 2.115815 C= -.5646824

Coefficient of Determination: 0.9902

i Ret Time Molecular Weight

3.50 35000

4.33 15000

I 4.83 360O5.09 2350

6. O0 570

7.17 92

I 7.50 • 72

Log tlol tit GPCC_LIBRATIONPLOT

'-I le Z

GPC CALIBRATION PLOT

°

I)= 3.606432E-02

Lo9 Mol Wt

4.544

4.176

3.556

3.371

2.756

1.964

1.857

m

m

m

m

m



-IE-4_- -X- -X- -IK--]K--I_--]_-

ORIGL"_ALP#_GE I$

OE POOR QUALITY

IE_ F" CE _:EF'OF-: T -ZzF--I_ -]¢c- -].Z- --Z_- -I_ -iltc- -]_

CHART IOA

-ring Delay:

ibration file:

ecular Weight

eline TIMES:

tess TIMES:

ial AYea:

mple Name: 91LD 1-1 C=2.68 Operator Initials: GBF *

re: 08-0_-1986 13:16:30 Method: = DATA FILE: B:GPC25 .PTS *
_terface: _ Cycle#: 2_ Channel#: 0 Vial#: N.A. *

_arting Peak Width: 60 Threshold: 0 *

Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *

Solvent Description: THF , *

Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GPC *

****************************************************************************

0.00 Ending Retention Time: 10.00

Mn--

GPCPHEN

Distribution Averages

3.85 to 10.00 MW:

3.85 to 10.00 MW:

153894

1770

462

3.8293

4175

1555

22295 to 2

22295 to 2

/

4

18

Lo9 Hol tlt vs. _eax-Ctm×

3 2

18 18

I

18

?5

25



CHART lOB

ORIGINAL PAGE IS

O.]_ POOR QUALITY

mple Name: 91LD 1-2 C=2.68 Operator Initials: GBF *
te: 08-05-198& 13:32:o8 Method: DATA FILE: B:GPC2& .PTS *

terface: 5 Cycle#: 26 Channel#: 0 Vial#: N.A. *

arting Peak Width: 60 Threshold: 0 *

nstrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A *

Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *
Detector O: 254NM/.1AU Detector 1: *

Misc. Information: CALIBRATION/GPC *

ring Delay: 0.00 Ending Retention Time: 10.00
bration file: GPCPHEN

cular Weight Distribution Averages
line TIMES: 3.85 to 10.00 MW:

_ess TIMES: 3.85 to I0.00 MW:

al Area: 203454

1816

363

Mn= 4.9988

4423

1582

22295 to 2

22295 to _

_rea

2.52 Jll_Jli i

JlJ] I ; I I

tlol Wt 5
16

Log Mol Mi vs

/

hi,,,, ,

4 3
18 18

t

\

2
18

Jill I I I

1
18

Cui 7.

I 166

- "/'5

59

- 25

i O
9

16



I

A FILE

B:GPC27 .HDR TAKEN (')8-£)5-1986 17:08:04

***-x-**** GF'C REI=='ORT

ORJGINAfJ P_GE IS

OE POOR QUALIT_

CHART IOC

****************************************************************************

ample Name: 91LD 1-3 =2.68 Operator Initials: GBF *

Date: 08-05-1986 13:50:09 Method: DATA FILE: B:GPC27 .PTS *

nterface: 5 Cycle#: 27 Channel#: 0 Vial#: N.A. *

tartir_g Peak Width: 6[) Threshold: 0 *
********************************************************************************

Instrumer_t Type: HPLCIBECKMAN Column Type: ULTRASTYRAGEL 500A *

Solvent THF *Description:

Operating Conditions: T=35C FLOWRATE=2.0ML/MIN *

Detector 0: 254NM/.IAU Detector I: *

L Misc. Informatior): CALIBRATION/GPC *

Jarring Delay: 0.00 Ending Retention Time: 10.00

ibration file: GPCPHEN
ecular Weight Distribution Averages

ieline TIMES: 3.85 to

cess TIMES: 3.85 to_a] Area: 2154931658

265

/Mn= 6.2422

4186

1432

10.00 MW: 22295 to 2

10.00 MW: 22295 to 2

L /
/

8
Mol gt 5 4 3 2 1 8

18 18 18 18 18 1B

?5

58

25
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ment " -_" Sample 1 "- -::_" : -- "

h FINGERPRINT VISCOSITYPRQFILE _ILD RESIN NASA LDT__I.I z

-ttgr- i_P 1-11:.- --: ___ _:_ _. ,----:_---:_:._:- _----= ...... -:-:_,-, - .....
an-d- Time i- ]_uesd_y-; Augus't-_9__-_-gBgL-Og:-i4-"i-B '_- ..... :22._2- -" . .....

-aCing Mode : DYNAMIC - " "

._p Type : CURE

hetty : DISK & PLATE

RAD I US : _5. O0
I GAP : O. 50

IN ---50%
UENCY 10 RAD/SEC

"_L _.



FINS4ERPRINT VISCDS'ITY _FILE 91LD RESIN NASA LOT 1-1

9

2

3

4

5

6

7

8

9

'0

22

_3

24

25

26

27

28

29

:,0

32

33

34

35

36

37
3B

39

40

41

42

4:

44

45

46

47

48

ETA* ........

POISE "

- -ETA"_:7--:Z
POISE POISE

1 1 •578e+002

2 1. 423e÷002

I 29&e+002

4 +i. l&Oe+O02

5 1. 037e+002

9. !27e+001
7 8.163e+001

7. 320e+001

6. 627e+001

5. 932e+001

5. 373e+001

4. 920e+001

4. 546e+001

4. 186e+001

_'S.926e+001

3. 668e+001

3. 434e+0r) I

3. 247e+001

"_.981 e+001a:.

2. 779e+00 !

2,632e+0C)1

2,465e+C_01

2. 383e+001

2. __13e+O01

2.132e+001

I. 963e+001

1. 834 e+O01

1,70 I.e+O01

1. 528e+AO I

i, 433e+001

1. 259e+Or+ !

I. 102e+001

1, !87e+001

8.015e+O00

6.613e+C)00

8. 006e+000

&. 245e+000

5,230e+000

3. 560e+000

4.391 e+O00

3. 994e+000

4,228e+000

4. 784e+000

4. 547e+000

3,738e+000

4,588e+000

8. 586e+r)O0

I. 188e+AOl

-ETA" .... TORQLqE

1. 497,e+002 Zi-4,_90e+O01

_1.357e+002 _i_ ._03e+O01

!. 225e+002 4. 224e+001

1. OB3e+O02 4. 153e+001

9.5AOe+O01 _;.030e+b01-

8. 267e+001 3. 869e+001

7. 248e+001 - -_ 755e ._00 i

TEMP

DEG. C

2.900e÷001

3.000e*001

3.200e+001

3.400e+001

&. 363e+001

5.62 le+O01

4. 882e+001

4. 312e+001

3. 807e+001

3. 439e+001

3. 076e+00 !

"_ 786e+001

2. 578e+001

2. 353e+001

2. 236e+401

2. 101e+001

2. 001 e+O01

I. 961e+001

1. 883e+001

1. 868e+001

1. 824e+001

I. e 16e+001

1. 743e+001

I. 672e+001

1. 575e+001

I. 436e÷00 i

i. 371_+001

1.20&e+001

1. 062e+001

J. 134e+001

7. 691e+000

&. 313e+000

7. 834e+000

&. 105e+O00

5.122e+000

3.319e+O00

4.251 e+O00

o. 831e+000

4. 062e+000

4. 628e+000

4. 370e+000

3. 484e+000

4. 268e+000

B. 141 e+OOC)

1.141e+001

TIME "

GRAMS-CM MI N.

1 •98r)e+O01 2, O00e-O01

I. 785e+001 I. OCK_e+O00

--1. 626e+001 2.000e+O00

1. 455e+001 3. O00e+O00

- 1. 302e+001 4.0()_00 3. 500e+O01

I. 145e+001 5. O00e+£)O0 3. 700e+001
1. 024e+001 6. O00e+_O0- ?3. 900e+001

3. b2Oe+O01 9. 177e+000 7. Of K_e_CKK) 4. Ir,Oe÷O0!

3. 509e+001 S. 309e+000 8. 000e+O00 4. 300e+001

3. 369e+001 7.444e+000 9. O00e+O00

3. 205e+001 6.738e+000 1. O00e+O01

3.116e+001 6. 171e+000 I. 100e+001

2. 973e+001 5.701 e+O00 1. 200e+O01

2. 839e+001 5. 253e+000 1. 300e+O01

2. 767e+001 4. 922e+000 1. 400e+001

2. 609e+001 4. 599e+000 I. 500e+001

2. 502e+001 4. 309e+000 1. &OOe+O01

2. 354e+001 4.071 e+O00 1. 700e+001

2.114e+001 3. 740e+000 1. 800e+Orl I

1. 928e+001 3. 484e÷000 1. 900e+O01

I. 755e+001 3. 300e+O00 2. O00e+O01

1. 590e+001 .,.-"090e+000 2. lOOe+O0!

1. 479e+001 2. 988e+000 2. 200e+O01

1. 254e+001 2. 778e+000 2. 300e+001

I. 117e+O01 -.'_674e+000 2.4C_('_e+O01..

9. 026e+000 2. 464e+000 2. 500e+001

7. 535e+000 2.301 e+000 2. 600e+001

6. 425e+000 2. 136e+000 2. 700e+001

5.215e+_')00 I. 916e+000 2. BOOe+O01

4. 175e+000 I. 798e+000 2.90_Z_e+001

3.616e+000 1,580e+000 3. 000e+001

2. 946e+000 1. 382e+000 3., lOOe+O01

,_._507e+00C_ 1. 489e+000 3. 200e+A01

2. 258e+000 !. 005e+000 3. 300e+O01

1,968e+000 8. 300e-001 3. 400e+001

I. 653e+000 I. 004e+000 3. 500e+001

1. 313e+000 7. 832e-0'01 3. 600e÷001

-I. 055e+000 6. 557e-001 3.7_Oe+O01

I. 285e÷OC,Z_ 4. 463e-001 3. 800e+001

i. 098e+000 5. 502e-001 3. 900e+001

1. 129e+000 5. 009e-001 4. 000e+001

I. 174e+qO0 5. 301e-001 4. i00e+001

I .212e+000 5.996e-001 4. 200e+001

1. 256e+000 5. 703e-001 4. 300e+001

1. 356e+000 4. 684e-001 4.40r_e+001

1.681 e+000 5.75_e-001 4. 500e+001

2. 728e+C)00 1,077e+000 4. 600e+001

•3. 317e+000 1.491 e+000 4. 700e+O01

+ •

4. 500e+001

4. 600e+001

4. 800e+O01

5. O00e+O01
5. 200e+001

5.4r)Oe+O01

5. 600e+001

5. S00e÷C)O 1

6. 000e+001

6. 200e+O01 ....

6. 300e+001

6. 500e4-00 f

6. 700e+001

6. 900e+/)O f- .....

7. 100e+001 -

7. 300e+O01

7. 500e+001

7. 700e+O01

7. 900e+001

8. O00e+O01

8. 200e+001

8,400e+001

8. 600e+001

8. 800e÷001

c;.O00e+O01

9. 200e+_')O 1

9. 400e+001

9. 600e+O01

9. 700e+O01 =

9. 900e*0C_ 1

I •010e+002

1. 030e+002

1. 050e+002

1. 090e+002

I. 1 JOe+O02

I. 130e+002

1 I=C _ C"+."_

I. 170e+002

+

ORIGINAl5 P_GE IS

OF POOR QUALITY

_GE TITLE

-- 1

++] _:+:: -- Z--



CHART 14B

0

I
W
0



-=- " .......Rh-ec)motri_:J_ -RECAP I I .........

,eriment No. -: I0-_-- -::.Sample No. : I

'j.e = . -_ ............................................................

IA FINGERPRINT VISCOSITY PROFILE 91LD RESIN NASA LOTI-2

ra_E)r =CP .......... - .... - ................ _- -" _=-._-_- .... .

e end -T_ me : -Tuesday-i--At_gus_ i-_gBS 10: 23:12 --;:- ...............
"'____ .. "-L ........ _--- "

_rating Mode : DYNAMIC

P

F.ep Type : CURE

_metry : DISK & PLATE

RADIUS : 25.00

GAP : 0.50

-es "-

_A IN =50"/

_QUENCY =10 RAD/SEC

ORIGINAL P_GE IS

.OE IKXbR QUALITY

• ---r



ETA*

POISE ..... POISE

1.231e+OQ2 1.134e+002

1.20_e+002 1.122e+002

1.142e+002 1.06Oe+0O2

1.050e÷002 9. b46e+O01

....... ETA E'TA" -

.U92e+O01

B. 297e+001

7. 472e+00 !

6. 679e+001

6. 040e+001

5. 379e+001

4.91 le+OOJ

4. 467e+001

q. 114e+001

3. 796e+001

3.517e+O01

3. 250e+001

3. 031 e+O01

2. 832e+:_01

2. 640e+C:C I

2. 502e+Ch5 !

2. 412e+0Al

2.253e+001

2. 115e+001

I. g64e+001

I .844e+001

1. 687e+001

1. 637e_-001

I. 619e+001

I .45.,7-'e+()C}.I

1.312e*O,..'. •

I. 133e+0C) 1

I. 004e+00 !

8. 349e+000

6. 039e+000

3,680e+000

6. I 17e_-000

4.80ae+000

4. 255e_-:_,7)0

2.9 I_Ie+O00

1. 943e+C_00

2. 467e+000

3. 132e+0('_0

3.2! 8e+000

3. 423e+0C'0
Z,.74;R_+Or)r)

2. 625e+000

3. 913e+000

4.2i 7e+OOC_

!. ! 63e+001

• .7

...... TORQUE

l_O I SE .... GRAMS-CM

4.7S3e+001 1. 545e+001

4.45&e+O01 I. 516e+001

#. 239e+001 ....I. 434e+001

_4. 155e+001 1.31Be+O01

B. 514e+001 3. 964e+001 =I. 179e+00 I
7.4r)le+O01 .....=_. 751e+001

3. 634e+001

- 3. 480e÷001

3. 393e+001

3.216e+O01

3. 090e+001

2. 947e+001

2. 836e+001

2. 688e+00i

2. 550e+001

2. 379e+001

2. 194e+001

2. 017e+001

I. 833e+001

1. 672e+001

1. 526e+001

1. U,26e+001

. !46e+001

9. 666e+000

8. 344e+000

7. 209e+000

5. 895e+000

5. 326e+000

4.591 e+O00

3. 754e+000

:. 282e+00:'_

2. 599e+000

2. 072e+000

I. 429e+000

i. 015e+O00

1. 242e+000

8. 250e-001

8. 522e-001

8. b54e-O01

5. 382e-001

6. 835e-001

9. 984e-001

9. 418e-001

6. 529e+001

5. 701e+001

4. 997e+001

4.312e+OO 1

3. 817e+001

3. 357e+001

2. 980e+001

"_ 680e+C)01

2. 423e+001

2 215e+001

2. 091e+001

1. 989e+001

I. 900e+001

I. 862e+001

I. 869e+001

1. B22e+001

1 •777e-_0,'_ I

i. 710e+O01

I. 644e+001

I. 525e+001

1. 527e+001

I. 529e+001

.378e+001

I. 257e+00 !

1. 085e-001

9. &c_5e+O00

8. 088e_-000

5. 867e+000

3. 537e+000

5. 990e+O0r_

4. 732e+000

4. 168e+000

2. 779e+000

1. 866e+OOr_

2.37C)e+000
"5 .968e+000

3. 077e+000

1. 042e+001

9. 374e+000

B. 3B4e+O00

7.57_e+000

6. 753e+000

• 170e+O00

5. 606e+000

5. 167e+000

4. 763e+000

4.415e+000

4. 079e+000

3. BO5e+000

3. 554e+000

3.314e+000

Z,.144e+000

3. 028e+000

2. 830e+000

2. 655e+000

2. 467e+000

2.315e+O00

2.120e+000

2. 055e+000

2. 035e+000

1. 824e+000

I. 64Be+000

I. 424e+000

1. 260e+000

I. 049e÷000

7. 580e-001

4. 623e-001

7. 690e-001

6. 034e-001

5. 348e-001

3. 656e-001

2.441e-001

3. 098e-001

3. 935e-0C_ I

4.042e-O01

3. 173e+000

Z. q i9e+OC)C)

2.36T, e+O00

3. 565e÷000

3.6C,}e+000

4. 940e+000

1. C;94e+001

1. 283e+000 ....4. 300e-001

I. 536e+000

I. 14_-:e+000

I. 61_e+000

2. 197e+000

2. 426e+000

3. 950e+000

4. 705e-001

3. 297e-0C' !

4.913e-O0

5. 297e-001

6.916e-001

1. 460e+000

TIME

MIN.

2. O00e-001

1. O00e+OC,)

2. O00e+O00

.:--3.O00e+O00

4. OChre _+(_00

5. OOt'_._-O00

6.00_0_.000

7. OOOe+O00

B. O00e+O00--

9. C_OC_e+C_O0

1. O00e+O01

1. 100e+O01

1. 200e+O01

1. 300e+001

1. 400e+001

1. 500e+001

1. &OOe+001

I. 700e+O01

• I. 800e+001

1. 900e+001

. 2. O00e+OC_l

2. 100e+O01

2. 200e+O01

2. 300e+001

2. 400e+001

2. 500e+001

2. 600e+001

2. 700e+001

2. 800e+001

900e+001

:. 000e÷001

2. 100e+001

.200e+O01

3. 300e+001

3. 400e+001

Z. 500e+001

600e+O01

3.700e+O01

Z. BOOe+O01

Z. 900e+001

4. 000e+001

4. 10C_e+001

4. 200e+O01

4. 300e+001

4. 400e+001

4. 500e+001

_. 600e+001

4.7CHDe+O01

4.8CK_e+O01

4. 900e+O01

TEMP

DEG. C

".:..200e_-OC) I

3. 200e+001

3. 300e+00

3. 500e+001

_ 3. 600e+O01 .

3. BOOe+O01

:4. OOC}e+O01 .

4. 200e+001

4. 400e+001

4. 500e+O01

4. 700e+001

4. 900e÷OC_ 1

5. 100e+001

5. 300e+001

5. 500e+001

5. 700e+O01

5. 900e+001

6. I00e+001

6. 300e+O01

6. 500e+001

&. 700e+O01

6. 900e+O01

7,, lOOe+O01 .

7. 200e+O01

7. 400e+001

7. 600e+O01

7.80r_e+O01

8. 000e+001

8. 200e+001

8. 400e÷001

8. 600e+001

B. SOOe+O01

9. O00e+O01

9. 200e+001

9. aOOe+OC_ 1

9. 600e_-001

9. 800e+001

I. 000e+002

I. 020e+002 -

1. 040e_-002

1. 060e+002

1. 070e+002

1. 100e+002

I. 110P+0C'2

1. 140e+002

i. 150e+002

I. 170e+002

I. 190e+002

1. 210e_ 002

1. 230e+002

OF r_O,_ _

TITLE
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"" _heometrics RECAP __I _ -.....-

eriment No. :-11 .... Sample No. : 1 .........

le; ....... -_-

A FINGERPRINT VIscOsITY-PROeiLE-giLD-RESIN NASA LOT1-3

rator :CP ...... .=--. - -.................... -
...... A .... "h- __7 - .. ,

e and Time : Tuesday, August 19_ _I_B6 - 124(_t02 ..... " --=-- .....

rating Mode : DYNAMIC -::......

ep Type : CURE

metry : DISK & PLATE

RADIUS : 25.00

GAP : 0.50

AIN =50%

QUENCY =IORAD/SEC

ORIGINAI_ PA-GE IS

OF. POOR QUALITY_

5--_

.... i_

.. =.2_

7"



k FINGERF'RINT VISCOSITY PROFILE 91LD RESIN NASA LOT1-3

5

7

9
I

3

2

3

5

6

7

e

9

0

1

2

3

_4

5

6

7

8

ETA* ETA" --- ETA" ....

POISE _. -?, -POISE POISE

J. 471 e+O02 I. 349e+002 5. B47e+O01

! .259e+002 I 172e+002 _-4. 595e+001 - I ;581e÷001

!. 148e+002 !. 062e+002 A- 348e+001 1.44C, e÷001
1,04_e+002 Jg. 552e+001 ....4.271e÷001 I. 313e+001

9. 263e+001 .... 48. _27e+001 =-4 _.I057e'_00 1-- 1.1 63e÷001

B. 269e+001 7. 285e+001

7. -314e+O01 --6. 306e÷(K) 1

6. 589e+001

5. 923e+001

5. 370e+001

4. 883e+001

4. 458e+001

4.1!0e+001

3. 834e+001

3. 601e+001

3. 331e+001

3.137e+001

2. 890e+001

2. 730e+001

2. 601e+001

2.474 e+001

2_.352e+001

2. 191 e+001

2. 068e+001

1. 923e+001

1. 798e4-001

1. 633e÷001

1. 497e+001

i. 3"_ietO01

I. 216e+001

. 119e+001

9.83 le+000

I. 202e+001

9. 617e+000

4. 823e+C:00

8. 066e+000

6. 802e+000

6.423e -._000

4. 400e+000

4.481 e-:-COO

3.917_+000

1. 527e+00(')

1. 580e+000

i. 81 le÷O00

2. 179e÷000

2.08_e÷000

2. 328e+000

3.99oe+000

6. 370e+rrDO

5. 563e+001

4. 858e+001

4. 271e+001

3. 791e+001

3. 336e+001

2.9&8e+O01

2. 700e+001

2. 475e+001

2. 269e+001

2. 154e+001

2.021 e+O01

I. 95Z_e+001

1. 895e+001

1. 860e+001

1.817 e+001

1. 767e+00

1. 723e+001

1. 646e+001

I. 593e+001

1. 472e+001

I. 371e+001

1.247e+OC;_

I. 133e+001

i. 048e+001

9. 239e+000

I. 122e+001

9. 158e+000

4. 639e+000

7. 930e+000

6. 696e+000

6. 344e+000

4. 267e+000

4. 398e+000

3. 869e+000

1. 326e+000

1. 399e+000

1. 505e+000

2. 083e+000

I. 834e+000

2. !92e+000

3. 866e+000

5.971 e+O00

3. 912e+001

L_'__ -_4e_OC_ 1
_ ___se5.._-, Ie+O01

3. 389e+001

.3.255e+001

3. 079e+001

2. 957e+001

2. 843e÷00 !

2. 722e+001

2. 616e+001

2. 438e+001

2.281 e+O01

2. 066e+001

1. 906e+001

1. 780e+001

1. 632e+001

I. 494e+001

1. 296e+001

I. 143e+001

._3_?e+000

8. 339e÷000

7. 077e+000

6. O05e+O00

5. 062e+000

4. 436e+000

3.941 e+O00

3.36 Ie+000

4. 301e+000

2. 937e+000

1. E l_e+O00

!. 477e+000

I. 19Be+O00

9. 988e-001

I. 076e+000

8. 549e-001

6. l_iC:e-O01

7. 579e-001

7.._30e.O01

i. O07e+O00

6. 388e-001

9. 966e-001

7.876_--001

1. 009e+0C)0

2.219e+000

1. 037e+001

9. 180e÷O00

8. 267e+000

7. 434e+000

6. 746e+000

6.126e+000

5.59be+000

5. 157e+000

4. S 13e+O00

4. 518e+000

4. !81e+O00

3. 940e+000

3. 628e+000

3. 428e+000

5. 264e+000

3.108e+O00

2. 954e+000

2. 752e+000

2. 595e+000

2.416e+OOC)

2. 257e+C_¢}0

2.051 e+O00

I. 881 e+O00

1. i9Oe+000

1. 528e+000

.406e+000

I. 235e+000

1. 508e+000

I. 208e+000

6. 062e-001

I. 013e+O00

8. 550e-001

8. 066e-001

5. 529e-001

5. 624 e-001

4. 922e-001

i. 917e-001

I. 9_5e-001

.2. 273e-001

2. 738e-00 _

2. 623e-00 i

2. 924e-001

i:z -1,-)- )_-)

8. O05e-O01

TORQUE T IME .... TEMP

GRAMS-CM '? MIN. BEG. C

I. e47e+O01 _. O00e-O01 3. 000e÷O01

I. O00e+O00 3. I00e÷001
2. O00e+O00 3. 200e+O01

- 3.000e_-O00 " 3. 400e+001

-4. O00t'i-O00 -_.600e+O01

5. O00e_._LOOQ_. 3. 700e+001
.O00e_: :_.900e+O01

7. O00e_)O0-

8. O00e+O00

9. O00e÷C)C)O

1. C OOe+C)O 1

1. 100e+O01

i. 200e+001

1. 300e+O01

1. 400e+001

1. 500e+O01

1. 600e+O01

1. 700e+O01

i. 800e+001

1. 900e+001

2. O00e+OC) 1

2.100e+O01

2. 200e+O01

2. 300e+001

2.4C)0e+001

2. 500e+001

2 600e+O01

2. 700e+001

800e+C)O I

2. 900e+001

3. O00e+C)C)l 8.

_. lOOe+O01 S.

3. 200e+OC) I 9.

3. 300e+O0 -I 9.

3. 400e+001 9.

3. 500e+OC, 1 9.

3. 600e+001

3.70C_+001 __

3. 800e+001

}".900e+O01

4. O00e+O01

4.10C)e+OC) 1

4. 200e+001

4. 300e+001

4. 400e+O01

4.5C_Oe+OC_ I

4. 600e+O01

4. 700e+O01

4. 800e+O01

4. 100e+001

4. 300e+00 !.
4. 500e+001

4. 700e+001

4. 900e+O01

5. lOOe+O01
5.3C)0e+001

5.50C)e+C)O 1

5. 700e+001

5. 900e+001 ._.

6. 100e+001

6. 300e+O01

6. 500e+O01

-6. 600e÷001 ....

6. 800e+O01

7. O00e+O01 .....

7. 200e+001 .....

7. 400e+O01 "

7. 600e+O01

7. BOOe+O01

8. 000e+001

8. 200e+001 "

8. 400e+001

600e+O01

800e+001 - "

O00e+O01 " "

200e+O01

400e+O01 _--

600e+O01 - "
9.8C)Oe+O01 -

• •O00e÷O02 ......

1 02t_+002
I:04_+C,02 ._

1. 060e+C)C)2

1. OSOe+C)02

. ! CK_e÷OC)2

I. 120e+002

I. 140e+002

1. 150e+002

1. 170e+002

1. 190e+002

I. 2C)C)e+002

- : ....... _ ......... :

-- 1
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FABRIC TESTING

NAS8-36298

Page 1 of 6

U.S. POLYMERIC O.K. 71108

CCA-3 Fabric for NASA Lot# I

la. Breaking Strength, Ibslln, WARP #1-IS #1-1E #I-2S

ASTM D1682 PICK 31 36 33

CENTER 36 42 36

PLAIN 36 35 3__77
AVG. 34.3 37.7 35.3

#1-2E #I-3S #1-3E #I-4S #I-4E #I-5S

PICK 35 32 33 32 34 37

CENTER 33 33 32 31 32 30

PLAIN 3_7 32 3-2 33 28 3-2
AVG. 35.0 32.3 32.7 32.0 31.3 33.0

#1-5E #1-6S #1-6E #1-7S #1-7E

PICK 34 32 28 33 32

CENTER 30 30 30 31 23

PLAIN 39 24..4 2._.8.8 3___1 3._!.1
AVG. 34.3 28.7 28.7 31.7 28.7

LOT1AVG

33.0

32.1

32.6

32.5

lb. Breaking Strength, Ibslin, FILL #I-IS #I-1E

ASTM D1682 PICK 14 26

CENTER 12 33

PLAIN 15 25
AVG. 13.7 28.0

#1-2s
17

24

2-5
22. •

#1-2E #1-3S #1-3E #1-4S #1-4E #1-5S

PICK 22 41 28 18 27 21

CENTER 24 31 24 25 35 24

PLAIN 27 3__00 2-6 2-2 2-7 2-6
AVG. 24.3 34.0 26.0 21.7 29.7 23.7

#1-5E #1-6S #1-6E #1-7S #1-7E LOT1AVG

PICK 22 27 25 32 23 24.5

CENTER 18 23 24 26 22 24.6

PLAIN 2__I 2-3 2-6 29 24 24.7
AVG. 20.3 24.3 25.0 29.0 23.0 24.6

2a. Carbon Assay, X #1-1S #1-1E #1-2S
MDQA15560 PICK 97.2 97.5 97.8

CENTER 97.2 97.0 97.2

PLAIN 97.0 96.8 97.1

AVG. 97.13 97.10 97.37

#1-2E #I-3S #1-3E #1-4S #1-4E #I-5S

PICK 97.2 97.6 97.2 97.0 96.9 97.2

CENTER 97.5 97.7 97.5 97.5 97.8 96.8

PLAIN 97.0 98.1 97.9 97.9 97.7 97.1

AVG. 97.23 97.80 97.53 97.47 97.47 97.03

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 * TWX (910) 595-1130 * FAX # (714) 549-2858-5-2437
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CCA-3 Fabric for NASA Lot# I

ms° Carbon Assay,

MDQAI 5560

(CONTINUED)

#l-5E #1-6S #1-6E #1-7S #1-7E LOTI AVG

PICK 97.3 97.1 97.2 97.3 96.5 97.21

CENTER 96.8 97.2 97.2 97.0 96.8 97.23

PLAIN 96.6 97.3 97.3 97.1 96.8 97.26

AVG. 96.90 97.20 97.23 97.13 96.70 97.24

2b. Hydrogen Assay, X

MDQA15560

#1-1s f1-1E #I-2S
PICK .12 .15 .14

CENTER .13 .13 .14

PLAIN .12 :14 .15

AVG. .123 .140 .143

#1-2E #I-3S #1-3E #I-4S #1-4E #I-5S

PICK .14 .13 .15 .13 •12 .12

CENTER .14 .12 .14 .12 .10 .11

PLAIN .13 .13 .14 .12 .12 .12

AVG. .137 .127 .143 .123 .I13 .117

#1-5E #I-6S #1-6E #I-7S #1-7E LOT1AVG

PICK .14 .12 .14 .14 .15 •135

CENTER °14 .II °12 .13 .15 •127

PLAIN .10 .12 .12 .13 .15 ,128

AVG. .127 .I17 .127 .133 •150 .130

2C. Nitrogen Assay, %

MDQAI 5560

#1-1S

PICK .7

CENTER .6

PLAIN .8
AVG. .70

91-1E
.9

1.0

.9
• 93

#1-2E #I-3S #1-3E #I-4S #1-4E

#I-2S

.8

1.0

1.___00
.93

#I -5S

PICK .8 °8 .8 1.0 ,8 .9
CENTER .9 .8 .9 °8 .8 .9
PLAIN .8 .9 .9 .8 .8 .8

AVG. .83 .83 .87 .87 .80 .87

#1-5E #I-6S #1-6E #I-7S #1-7E LOT1AVG

PICK .9 .8 .9 , .8 .5 .82
CENTER .8 .7 .7 1.0 1.0 .85

PLAIN .__77 ._66 .8 .___88 .__88 .81

AVG. .80 .70 .80 .87 .80 .83

3. Visual Inspection

gCi-102

due

See Charts 3A-3G

#1-1S

2.8839

2.8019

2.8684

2.851

4. Specific Gravity, Units

PTM-84

#I-IE

3.3794

3.1987

3.2980

3.292AVG.
(NOTE: Results are not reliable

to surface activity)

#I-2S

2.9594

2.9426

2.9046

2.936
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CCA-3 Fabric for NASA Lot# I

. Specific

PTM-84

AVG.

Gravity, Units

#1-2E
2.6595

2.6939

2.7766
2.710

(CONTINUED)

#1-3S

3.0460
2.9854

3.0506
3.027

#1-3E

2.7472
2.7913

2.7241
2.754

#1-4S

3.3713
3.3083

3.3380

3.338

#1-4E

2.9225

3.0333

2.9532
2.970

#1-5S
3.0070

2.9056

3.0354

2.981

AVG.

#1-5E

3.2092

3.1681

3.3783
3. 252

_1-6S

2.4052

2.3583

2.4256

2.396

#1-6E

2.3972

2.3264

2.3317

2. 352

.#1-7S

2.7704

2.7725

2- 7278
2.757

#;-TE
3.5702

3.4908

3.5566

3. 539

LOTI AVG

2.9516

2.9127

2.9546
2. 940

. pH, Unlts
CTM-24B

AVG.

#1-1S

8.5

8.J
8.45

#1 -IE

8.4

8,___33
8.35

#1-2S

8.0

8.__00
8.00

AVG.

#1-2E
8.0

8.___00
8.00

#1-3S

8.5

8.4
8.45

#1-3E

7.6

7.__66
7.60

#1-4S

8.2

8.___00
8.10

#1-4E

8.2

8.___33
8.25

#1-5S

8.4

8......9_4
8.40

AVG.

#1-5E

8.4

8.__44
8.40

#1-6S

9.3

9.__33
9.30

#1-6E

9.3

9.__22
9.25

#1-7S

9.2

9._._22
9.20

#1-7E

8.8

8...66
8.70

LOT1 AVG

8.49

8.43

8.46

. TGA, *C at 50% Weight

CTM-51 (AIR)

Loss

See

SET UP #1 SET UP #2

1-IS 673 1-1E 576

1-2S 696 1-2E 584

I-3S 701 1-3E 581

1-5S 698 1-4S 608

1-6S 697 I-4E 583

I-7S 696 1-5E 600
AVG. 694 I-6E 579

I-TE 583

Chart 6A-6N AVG. 587

71. Atomic Absorption,

CTM-53B

ppm #1-1S #1-1E #1-2S

Na 848 888 754

K 48 52 41

Ca 5 4 5

Mg 56 62 45

AVG. 957 1oo6 845

#1-2E #1-3S #1-3E #1-4S #1-4E #1-5S

Na 652 687 737 584 579 488

K 33 48 44 35 33 33

Ca 4 5 8 7 6 6

Mg 72 76 62 83 56 63

AVG. 761 816 851 709 674 590
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CCA-3 Fabric for NASA Lot# I

7s. Atomic Absorption,
CTM-53B

ppm (CONTINUED)

#l-SE
Na 512

K 43
Ca 4

Mg 54

AVG. 613

#1-6S #1-6E #1-7S #1-7E _OTI AVG
520 544 726 788 664.8

37 34 40 38 39.9

8 4 4 7 5.5

72 45 33 32 57.9

637 627 803 865 768.1

7b. Moisture Content, X

CTM-53B

#1-IS

#1-1E

#I-2S

#1-2E

#I-3S

#1-3E

#I-4S

2.504

2.572

2.862

2.873

3.169

2.813

3.183

LOT#

#1-4E 3.026

#I-5S 3.012

#1-5E 3.074

#I-6S 2.863

#1-6E 2.946

01-7S 3.021

#1-TE 2.383

1 AVERAGE 2.879

7c. Ash Content,

CTM-53B

#1-IS

#1-1E

#1-2S

#1-2E

#1-3S

#1-3E

#1-4S

379

380

794

273

283

289

209

LOT# 1

#1-4E .239

#1-5S .225

#1-5E .233

#I-6S .224

#1-6E .243

#1-7S .312

#1-7E .285

AVERAGE .312

8o. Filament diameter,

S.E.M. procedure
(diameters are an

10 measurements)

macrons,

average

WARP #1-1S #I-2S #I-3S

AVERAGE 11.08 10.10 10.50

Minimum 7.85 7.95 8.90

Maximum 12.75 11.90 13.30

Std. Dev 1.58 1.28 1.21

#I-4S

AVERAGE 10.44

Minimum 9.35

Maximum 13.20

Std. Dev 1.07

#1-5S #1-65 #1-7S LOT1AVG

11.34 10.20 10.23 10.55

9.85 8.00 9.50 7.85

12.75 11.60 11.00 13.30

0.87 1.13 0.58 1.18

8b. Filament dismeter, microns,

S.E.M. procedure

(diameters are an average

of 10 measurements)

FILL

AVERAGE

Minimum

Maximum

Std. Dev

1-15

10.72

9.85

12.25

0.66

9S. Thread Count, per inch, WARP

PTM-5A

AVG.

#1-IS

52

52

53

53

5__2
52.4

#1-1E

53

52

52

52

5__1
52. •

#1-2S

52

52

52

52

5__2
52.0



Page 5 of 6

CCA-3 Fabric for NASA Lot# 1

9a. Thread Count,

PTM-5A

AVG.

per inch, WARP (CONTINUED)

#1-2E #1-35 #1-3E #1-45 #1-4E #1-55
53 51 53 52 52 53

53 52 53 52 53 52
53 52 52 52 51 53

52 53 52 52 51 50

5._33 53 52 5_2 5_2 5__3
52. S 52.2 52.4 52. • 51.8 52.2

AVG.

#1-5E #1-65 #1-6__._E #1-75 #1-7E LOT1
53 53 53 53 51 52.4

53 53 52 52 51 52.3

50 52 53 52 53 52.1

53 52 53 53 50 52.0

5._Z2 5_2 5_3 5_33 5_.! 52.0
52.2 52,4 52.8 52.6 51.2 52.2

AVG

9b. Thread Count,

PTM-5A
per inch, FILL #1-15

AVG.

49

49
49

49

49.2

.#1-1E
48

49
49

49

4__9
48.8

#1-25

49

49
49

49

4_29
49. •

AVG.

#1-2E

49

49
49

49

4__9
49.0

#1-35

48

48
49

49

4_&
48.4

#1-3E

48

49

48

48

4__8
48.2

#I-4S

50

49

49
49

4__9
49.2

#1-4E

49

53

49
49

4__a
49.6

#1-55

50

49
49

50

50
49.6

AVG.

#1-5E

50

49

49

50

4___9
49, 4

#1-65

49
50

49

49

5-0
49.4

#1-6E

49

49

50

49

4___9
49.2

#1-75

49

49

49

49

4__9
49. •

#1-7E

49

46

48

47

4_7_7
47.4

LOT1

49.0

49.1

48.9

48.9

48.___59
49.0

AVG

10a, Areal weight

PTM-3A

as received, gm/4x4
LEFT

CENTER

RIGHT

AVG.

#1-15

2,902

2. 924

2. 914

.#1-1E
3,014

2.973

2.997

2.995

#1-25

2.977

2.973

2.987
2.979

LEFT

CENTER

RIGHT

AVG.

2. 974

2. 906

_. s44
2. 941

.#1-35

2. 834

2. 856

2.875
2.856

#1-3E

3,005

2. 997

3. 008

2,907

2.938

_. 974
2. 940

#1-4E

2.949

2. 989
2. 927

2.955

#I -5S

2. 910

2.864

2.899
2. 891
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10a.

10b,

10C.

Areal weight

PTH-3A

CCA-3 Fabric for NASA Lot# I

as received, gm/4x4 (CONTINUED)

#1-5E #1-6S #1-6E #1-7S

LEFT 2.941 2.848 2.975 2.858

CENTER 2.914 2.826 2.940 2.830

RIGHT 2.956 _.836 2.960 _.868
AVG. 2.937 2.837 2.958 2.852

Volatlles as

PTM-3A
received, X

#1-2E #1-3S
LEFT 5.55 4.55

CENTER 4.34 5.74

RIGHT 4.82 6.43

AVG. 4.90 5.57

#1-SE
LEFT 3.47 4.42

CENTER 1.54 3.08

RIGHT 7.51 1.27

AVG. 4.17 2.92

Weight Change

PTM-3A

#1-7E

on Acetone Wash,

#1-2E #1-3S

LEFT -.96 -.78

CENTER -.11 -2.19

RIGHT -.11 -.89

AVG. -.39 -1.29

3. 007

2. 928

2. 963

LOT1AVG
2.936

2.918

2. 938

2,966 2.931

#1-1S #1-1E #1-2S

LEFT 5.13 6.04 5.24

CENTER 7.46 5.68 6.05

RIGHT 6.48 6.41 5.22

AVG. 6.36 6.04 5.51

#1-3E #1-4S #1-4E #1-5S

5.22 3.16 6.51 6.53

5.87 5.31 3.85 4.16

6.22 7.09 4.10 1.38
5.77 5.19 4.82 4.02

#1-6E #1-7S #1-7E LOT1AVG

5.51 3.29 6.95 5.11

3.71 1.13 3,01 4.35

5.4._...! _ 4.05 4.86
4.90 2.01 4.67 4.78

X #1-1S #1-1E #1-2S

LEFT -.29 -.07 -.18

CENTER -.48 -.46 -.79

RIGHT -.4___4_4 .00 -.39
AVG. -.40 -.18 -.45

#1-3E #1-4S #1-4E

-1.09 -.07 -.11

-.67 -.29 -.35

-.14 -.58 -.29

-.63 -.31 -.25

#1-5S

.00

-. 07

.03

-.01

#1-5E #1-6S #1-6E #1-7S #1-7E LOT1 AVG

LEFT .00 -.44 .07 .04 .11 -.27

CENTER .21 .33 .35 .54 .04 -.28

RIGHT .0___4 1.68 -.11 .1___4 -.39 -.10

AVG. .08 .52 .11 .24 -.08 -.22

U.S. Polymeric

Hamld H. Quralshl, Manager

Quallty Assurance Department
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FM 5055B

PREPREG TESTING

NAS8-36298

U.S. POLYMERIC 0. E. 71108

NASA LOT# 1 U.S.P. LOT# D09256

Page I of 14

ll. Resin Content,

CTM-6D

Soxhiet,% ROLL#I ROLL#I ROLL#2 ROLL#2
START END START END

33.7 34.1 34.7 36.6

33.5 36.9 34.4 36.1

32.9 34.7 33.6 37.2

AVG. 33.4 35.7 34.2 36.6

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START
34.2 36.5 36.2 35.6 34.5 33.6 34.5

33.5 35.7 33.6 35.8 34.9 33.6 34.8

39.2 36.3 34.1 37.8 34.7 32.3 33.8

AVG. 35.6 36.2 34.6 36.4 34.7 33.2 34.4

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

33.4 36.1 32.6 33.1 34.2 32.7 32.5

34.2 34.8 33.3 32.1 34.6 32.7 34.7

33.8 35.5 33.5 31.2 35.3 33.4 32.7

33.8 35.5 33.1 32.1 34.7 32.9 33.3

NASA LOT# I AVERAGE 34.5

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 54Fl101 • TWX (910) 595-1130 • FAX # (714) 549-285_5-2437



lb.

FM

Filler Content,

CTM-6D

AVG.

AVG.

ROLL#3

START
14.2

13.9

16.2

14.8

5055B NASA

Soxhlet, X

ROLL#3

END

15.1

14.8

15.0
15.0

Page 2 of 14

LOT# 1 U.S.P. LOT# D09256

AVG.

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START END

14.0 15.0 14.4 15.2
13.9 14.1 14.3 15.0

_3.6 15.3 14.0 15.4

13.8 14.8 14.2 15.2

ROLL#4

START
15.0

14.0

14.1
14.4

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START

14.8 14.3 14.0 14.3

14.8 14.5 14,0 14.4

15.7 14.4 13.7 14.0
15.1 14.4 13.9 14.2

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

13.8 15.0 13.5 13.7 14.2 13.6 13.5

14.2 14.4 13.8 13.3 14.3 13.6 14.4

14.0 14.7 13.9 12.9 14.6 13.8 13.6
14.0 14.7 13.7 13.3 14.4 13.7 13.8

NASA LOT#I AVERAGE 14.3

10.

AVG.

Cloth Content,

CTM-6D

Soxhlet,

AVG.

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START END
52.3 49.0 50.9 48.2

52.6 51.8 51.3 48.9

53.5 47.8 52.4 47.4

52.8 49.5 51.5 48.2

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START

51.6 48.4 48.8 49.6 51.2 52.4 51.2

52.6 49.5 52.4 49.4 50.6 52.4 50.8

44.6 48.7 51.8 46.5 90.9 54.0 52.2
49.6 48.9 51.0 48.5 50.9 52.9 51.4

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

52.8 48.9 53.9 53.2 51.6 53.7 54.0

51.6 50.8 52.9 54.6 51.1 53.7 50.9

52.2 49.8 52.6 55.9 50.1 52.8 53.7

AVG. 52.2 49.8 53.1 54.6 50,9 53.4 52.9

NASA LOT# I AVERAGE 51.2

I

I



8 Volatile

PTH-17B

AVG.

AVG,

NASA

AVG.

ROLL#3 ROLL#3 ROLL#4

START END START
4.7 4.1 3.9

4.8 4.3 4.3

5.1 4.6 4.4
4.9 4.3 4.2

Page

LOT# I U.S.P. LOT# D09256

ROLL#6 ROLL#7 ROLL#7

END START END
3.6 3.9 3.7

3.9 4.2 3.9

4.0 4.3 3.9
3.8 4.1 3.8

3 of 14

ROLL#1 ROLL#I ROLL#2 ROLL#2

START END START END

4.4 4.8 4.6 4.4
4.9 4.4 4.6 4.5

4.6 4.8 5.0 4.8
4.6 4.7 4.7 4.6

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START

4.2 4.3 3.7 3.9

4.0 4.5 3.8 4.0

4.4 4.7 4.1 4.3
4.2 4.5 3.9 4.1

ROLL#8 ROLL#8 ROLL#9 ROLL#9

START END START END
3.7 3.7 3.7 3.8

3.6 4.0 3.9 4.0

4.0 4.1 3.9 4.2
3.8 3.9 3.8 4.0

NASA LOT# 1 AVERAGE 4.2

. Flow,
PTM-19G

AVG.

AVG.

AVG.

ROLL#3 ROLL#3 ROLL#4

START END START
19.5 19.5 18.3

20.6 20.2 20 2

19.8 _ 19.2
20.0 19.8 19.2

ROLL#6 ROLL#7 ROLL#7

END START END

17.9 17.6 16.3

16.0 18.5 15.8

15.6 18.0 16.7
16.5 18.0 16.3

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START END
18.8 19.9 19.4 19.6

19.5 21.1 19.4 20.9

20.2 19.3 19.8 19.1
19.5 20.1 19.5 19.9

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START.
19.4 19.0 17.9 17.8

19.9 20.0 16.2 17.8

18. o 19.o _7.4
19.1 19.3 17.2 17.8

ROLL#8 ROLL#8 ROLL#9 ROLL#9

START END START eND
12.3 15.7 16.2 14.5

1.19 17.5 16.2 14.9

11.2 18.2 _.4 14.9
11.8 17.1 16.3 14.8

NASA LOT# 1 AVERAGE 17.9



.

FM

Resin Content,

PTM-16F, Type

AVG.

AVG.

5055B NASA LOT# I U.S.P.

Page 4 of 14

LOT# D09256

Dry Basis, X ROLL#I ROLL#1 ROLL#2 ROLL#2

ZZ START END START END
32.7 34.4 37.4 35.2

34.8 34.3 36.6 34.7

34.2 _4.7 39.2 35.8
AVG. 33.9 34.5 37.7 35.2

ROLL#3 ROLL#3 ROLL#4 ROLL#4

START END START END
36.4 34.5 35.0 33.6

36.1 34.3 34.1 36.3

36.8 35.7 34.8 35.6
36.4 34.8 34.6 35.2

ROLL#5 ROLL#5 ROLL#6

START END START
35.0 32.9 35.2

33.5 32.0 34.2

33.7 33.0 34.9
34.1 32.6 34.8

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#B ROLL#9 ROLL#9

END START END START END START END
33.6 34.6 33.8 32.4 33.0 33.5 32.5

33.6 33.5 33.6 32.3 31.6 31.6 32.8

34.2 34.2 33.3 31.5 32.5 31.9 32.9

33.8 34.1 33.6 32.1 32.4 32.3 32.7

NASA LOT# I AVERAGE 34.2

S.

.

TACK, lbs
PTM-80

Gel Time,

PTN-20E

Seconds

ROLL#1-S

ROLL#1-E

ROLL#2-S

ROLL#2-E

ROLL#3-S

ROLL#3-E

ROLL#4-S

ROLL#4-E

ROLL#5-S

45 ROLL#5-E 37
62 ROLL#6-S 35

48 ROLL#6-E 72

60 ROLL#7-S 43

45 ROLL#7-E 56

52 ROLL#8-S 38

55 ROLL#8-E 48

58 ROLL#9-S 61

52 ROLL#9-E 36

NASA LOT# I AVERAGE 50

ROLL#1-S

ROLL#I-E

ROLL#2-S

ROLL#2-E

ROLL#3-S

ROLL#3-E

ROLL#4-S

ROLL#4-E
ROLL#5-S

89 ROLL#5-E 98
75 ROLL#6-S 109

85 ROLL#6-E 116

113 ROLL#7-S 96

114 ROLL#7-E 102

123 ROLL#8-S 98

113 ROLL#B-E 110

108 ROLL#9-S 119

119 ROLL#9-E 109

NASA LOT# I AVERAGE 105
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FM 5055B NASA LOT# I U.S.P. LOT# D09256

7S° Atomic Absorption,
CTM-53B

ppm ROLL#1 ROLL#1 ROLL#2
START END START

Ha 497 578 418

K 24 18 27
Ca 2 1 1

Mg 1 1 •
Li • • •

TOTAL 524 598 446

ROLL#2
END

492

24

1

2

0

519

ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5

END _TART END START END
Ha 420 311 400 315 308

K 18 22 19 20 15

Ca 2 1 • 2 2

Mg 1 1 1 2 1

Li • • • _ •
TOTAL 441 335 420 339 326

ROLL#6

START

283
27

0

0

0

310

ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9

START END START END START
Ha 240 263 536 277 352

K 19 19 21 27 28

Ca 1 2 1 • 2

Mg 1 1 2 • 1

Li • • 0 • •
TOTAL 261 285 560 304 383

ROLL#9

END

509
17

1

2

0

529

7b. Moisture

CTM-53B
Content, X ROLL#I-S 7.10

ROLL#I-E 6.55

ROLL#2-S 6.31

ROLL#2-E 6.76

ROLL#3-S 6.70

ROLL#3-E 6.93

ROLL#4-S 6.86

ROLL#4-E 6.80

ROLL#5-S 6.56

LOT#1

AVG.

396
21

1

1

0

419

NASA LOT# 1 AVERAGE 6.62

7C, Ash Content_
CTM-53B

ROLL#I-S .26 ROLL#5-E ,13
ROLL#1-E .21 ROLL#6-S .16

ROLL#2-S ,12 ROLL#6-E .23

ROLL#2-E .18 ROLL#7-B .13

ROLL#3-S .16 ROLL#7-E .13

ROLL#3-E .20 ROLL#8-S .13
ROLL#4-S .12 ROLL#8-E .18

ROLL#4-E .14 ROLL#9-S .13

RQL_#5-S .12 ROLL#9-E .16

NASA LOT# I AVERAGE .16

5 o#." 14

ROLL#3

START

501
21

2

1
0

525

ROLL#6

END

419
17

2

1

0

439

ROLL#5-E 5.96

ROLL#6-S 6.41

ROLL#6-E 5.88

ROLL#7-S 6.71

ROLL#7-E 6.29

ROLL#8-S 7.41

ROLL#8-E 6.55

ROLL#9-S 6.69

ROLL#9-E 6.64
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FM 50558 NASA LOT# 1 U.S.P. LOT# D09256

8. TGAp _ velght Io8s 8t 500°C

CTM-51 (Nitrogen)

ROLL#I-S 11.3

ROLL#1-E 10.4

ROLL#2-S 10.2

ROLL#2-E 10.9

ROLL#3-S 11.0
ROLL#3-E 11.2

ROLL#4-S 11.0

ROLL#4-E 10.4

ROLL#5-S 10.5

ROLL#5-E 10,6

ROLL#6-S 9.8

ROLL#6-E 10.2
ROLL#7-S 9.9

ROLL#7-E 10.1

ROLL#8-S --
ROLL#8-E 9.5

ROLL#9-S 10.2

ROLL#9-E 10.2

NASA LOT# I AVERAGE 10.4

See chart 8A-SR

9. DSCp "C
CTM-50A

FIRST TEMPERATURE

ROLL#I-S 177

ROLL#I-E 178

ROLL#2-S 179

ROLL#2-E 178

ROLL#3-S 179

ROLL#3-E 176

ROLL#4-S 177

ROLL#4-E 178

ROLL#5-S 177

ROLL#5-E 179

ROLL#6-S 177

ROLL#6-E 180

ROLL#7-S 178

ROLL#7-E 178

ROLL#S-S 178

ROLL#8-E 178

ROLL#S-S 178

ROLL#9-E 178

NASA LOT# I AVERAGE 178

SECOND TEMPERATURE

236

237

234

238

234

236

239

238

235

238

238

236

237

239

240

241
238

237

237

See chart 9A-gR

10. Infrared (IRZB) Baseline

CTM-21C

ROLL#1-S 1.09

ROLL#1-E 1.13

ROLLe2-S 1.14
ROLL#2-E 1.15

ROLLe3-S 1.12

ROLL#3-E 1.12

ROLL#4-S 1.15

ROLLe4-E 1.11

ROLL#5-S 1.10

ROLL#5-E 1.10

ROLL#6-S 1.11

ROLL#6-E 1.09
ROLL#7-S 1.12

ROLL#7-E 1.10

ROLL#8-S 1.13

ROLL#8-E 1.11

ROLL#9-S 1.10

ROLL#9-E 1.13

NASA LOT# 1 AVERAGE 1.12

See chart 10A-10R

11. Envlronmental History Date manufactured: 13-14p May 1986

Packaged in= PoZyethylene bag supported
in cardboard carton

Date shipped: 8w July 1986 in
40oF truck
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12.

AVG.

AVG.

13a.

AVG.

AVG.

FN 5055B NASA LOT# I U.S.P. LOT# D09256

Specific Gravitye

ASTM D792

Cured, Units ROLL#1 ROLL#I ROLL#2 ROLL#2

START END START END

1.473 1.470 1.483 1.474

1.477 1.473 1.483 1.477

1.464 1.484 1.461 1.480

AVG. 1.471 1.476 1.475 1.477

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START

1.481 1.470 1.475 1.435 1.475 1.473 1.481

1.474 1.467 1.475 1.451 1.460 1.466 1.481

1.480 1.469 1.475 1.468 1.465 1.453 1.477

1.478 1.469 1.475 1.451 1.466 1.464 1.479

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9
END START END START END START

1.476 1.478 1.475 1.470 1.475 1.484

1.477 1.479 1.478 1.476 1.482 1.485

1.473 1.479 1.476 1.470 1.482 1.484
1.475 1.478 1.476 1.472 1.488 1.484

NASA LOT# I AVERAGE

Tensile Strength,

FTMS 406-1011

ksl, WARP ROLL#1 ROLL#1 ROLL#2

START END START

ROLL#9

END

1.423

1.449

1.471

1.448

1.472

ROLL#2

END

ROLL#6

END

19.30

19.48

18.56

20.21

19.31

19.37

ROLL#7

START

19.65

21.61

21.31

22.37

23.13

21.61

ROLL#7

END

19.88

20.16

20.94

19.72

18.08

19.76

ROLL#8

START

19.75

20.72

19.32

19.80

21.46
20.21

ROLL#8 ROLL#9 ROLL#9

END START END

20.64 22.49 23.33

18.64 22.54 24.27

20.05 21.35 23.82

20.57 20.11 23.72
20.88 22.27 25.24

20.16 21.75 24.08

NASA LOT# I AVERAGE 20.34

AVG. 21.44 19.57 18.90 21.34

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START

19.93 18.64 14.58 18.51 19.75 20.24 22.97

19.89 18.86 18.29 17.17 16.98 20.74 23.09

21.09 18.62 20.60 20.84 18.82 21.28 20.62

18.79 19.12 19.02 20.76 19.55 21.19 23.93

20.16 18.56 18.37 _8.13 19.11 18.68 22.50
19.97 18.76 18.17 19.08 18.84 20.43 22.62

22.49 18.07 17.50 22.07

22.94 20.58 20.15 22.21

18.44 20.22 21.21 18.99

22.72 20.61 17.85 22.05

20.62 18.35 17.77 21.40



13b.

FM 5055B

Tensile Modulus, msi,

FTMS 406-1011

NASA LOT#

WARP

AVG.

AVG.

AVG.

ROLL#3 ROLL#3 ROLL#4

START END START
2.90 2.80 --

2.92 2.93 2.95

2.82 2.95 2.84

2.71 3.22 2.90

2.85 2.80 2.85

2.84 2.94 2.89

ROLL#6 ROLL#7 ROLL#7

END START END.

2.94 2.92 2.86
2.78 2.97 2.97

2.82 3.14 3.08

2.80 3.05 2.86

3.01 3.07 2.88

2.87 3.03 2.93

Page 8 of 14

1 U.S.P. LOT# D09256

ROLL#I ROLL#1 ROLL#2 ROLL#2

START END _TART END
2.43 2.71 2.67 2.78

2.72 2.84 2.80 3.32

2.61 2.90 2.85 3.22

2.83 2.82 2.60 3.08

2.82 2.70 2.63 2.95

2.68 2.79 2.71 3.07

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START

2.74 2.84 3.00 2.97

2.64 2.61 3.09 2.98

2.90 2.71 3.05 2.81

3.00 2.66 3.04 2.98

2.84 2.76 2.82 3.0____0_

2.82 2.72 3.00 2.95

ROLL#8 ROLL#8 ROLL#9 ROLL#9

_TART END START END
2.90 3.08 3.01 2.97

3.06 2.83 2.94 3.27

3.11 3.19 2.90 3.30

2.89 2.97 2.90 2.89

3.01 2.9.___0_ 2.97 3.1_..._66
2.99 2.99 2.94 3.12

NASA LOT# 1 AVERAGE 2.90

13c. Tensile Elongation,

FTMS 406-1011

AVG.

X, WARP ROLL#I ROLL#I ROLL#2 ROLL#2

START END START END

1.22 1.02 .89 1.25

1.29 1.08 1.03 1.12

1.04 1.08 1.15 .90

1.27 1.12 .95 1.08

.98 .99 .84 --

AVG. 1.16 1.06 .97 1.09

ROLL#3 ROLL#3 ROLL#4

START END _TART
1.01 .98 --

1.02 .96 .96

1.12 1.00 1.05

1.03 .86 1.00

.93 -- 1.00

1.02 .95 1.00

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START

1.04 1.08 1.02 1.20
1.07 .96 .99 1.27

1.13 1.02 1.10 1.12

1.07 1.07 1.06 1.24

.91 1.02 1.01 1.18

1.04 1.03 1.04 1.20



13C.

148.

FM 5055B NASA LOTO 1

Page

U.S.P. LOT# D09256

Tensile Elongation, %, WARP (CONTINUED)
FTMS 406-1011

AVG.

9 of 14

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

_ND _TART END F,TART END START END

1.12 1.08 1.08 1.00 1.06 1.16 1.24
1.09 1.15 1.11 1.00 .95 1.02 1.24

1.03 1.10 1.11 .96 1.07 1.04 1.24

1.13 1.18 1.09 1.02 1.08 .90 1.27

1.00 1.18 .98 1.09 1.10 1.14 .88
1.07 1.14 1,07 1.01 1,05 1.05 1.17

Flexural Strength,
FTMS 406-1031

kl£,

NASA LOT# 1 AVERAGE 1.06

AVG.

WARP ROLL#I ROLL#1 ROLL#2 ROLL#2

START END START END
34.12 33.89 33.45 33.89

26.95 33.76 33.76 33.74

33.16 34.19 31.26 33.49

30.14 27.65 33.16 33.35

32.79 33.55 31.62 33.64
AVG. 31.43 32.61 32.65 33.62

AVG.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START

27.21 28.82 32.41 33.34 33.57 28.50 36.67

30.14 27.57 32.80 37.19 28.88 31.60 34.50

30.29 28.99 31.13 30.24 35.47 35.80 36.46

30.06 28.91 30.45 34.55 33.08 33.40 37.10

27.24 _9.66 33.49 35.32 37.87 34.20 39.48
28.99 28.79 32.06 34.13 33.77 32.70 36.84

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

35.85 31.61 33.46 34.96 32.74 35.65 36.03

34.90 34.68 33.30 34.45 31.30 36.12 38.49

33.22 31.88 36.05 32.10 35.08 33.57 35.59

33.03 35.04 34.37 33.77 36.09 37.35 39.82

_3.45 32.65 37.52 32.92 35.51 32.06 36.80
34.09 33.17 34.94 33.64 34.14 34.95 37.35

NASA LOT# 1 AVERAGE 33.33

14b. Flexural Modulus, mal,
FTMS 406-1031

WARP ROLL#1 ROLL#I ROLL#2 ROLL#2

START END START END
2.42 2.27 2.28 1.83

2.11 2.61 2.07 2.04
2.23 2.45 2.18 1.92

2.56 2.11 2.19 --

239 2. 15 2.27 2.03
AVG. 2.34 2.32 2.20 1.96



14b.

FM 5055B NASA LOT# I U.S.P.

F1exural Modulus, mai, WARP (CONTINUED)
FTMS 406-1031

LOT# D09256

Page 10 of 14

AVG.

15a.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START
2.24 2.58 2.75 3.05 2.70 2.54 2.96

2.19 2.44 2.87 2.85 2.68 2.50 2.83

2.59 2.47 2.72 2.71 2.73 2.86 2.96

2.35 2.44 2.51 2.77 2.78 2.67 2.96

2.03 2.41 _ 2.82 2.69 2.82 2.84
2.28 2.47 2.74 2.84 2.72 2.68 2.91

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START FND START END
3.23 2.87 2.91 2.69 2.69 2.51 2.70

3.33 3.35 2.89 2.73 2.72 2.75 2.70

3.12 2.72 3.05 2.59 2.65 2.84 2.91

3.13 2.86 3.06 2.64 2.59 2.74 2.79

7.03 2.80 2.83 2.67 2.70 2.58 2.64
AVG. 3.17 2.92 2.95 2.66 2.67 2.68 2.75

Compresaive

FTMS 406-1021
Strength, ksi, WARP

AVG.

NASA LOT# I AVERAGE 2.62

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START END
61.14 56.03 57.55 52.29

55.21 58.32 62.68 58.44

58.78 51.26 59.92 56.92

56.56 52.95 58.04 59.81

56.63 52.64 56.71 61.47
57.66 54.24 58.98 58.39

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START _ND START. END START END START

53.79 52.99 56.64 55.46 61.72 59.02 55.68

52.23 56.08 55.90 62.89 54.74 57.02 57.70

56.24 55.71 54.17 60.64 64.78 53.71 53.69

57.45 60.96 51.41 56.83 57.90 61.67 55.52

57.48 60.64 55.34 62.14 64.83 56.04 57.52
AVG. 55.44 57.27 54.69 59.59 60.79 57.49 56.02

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

60.57 53.76 56.28 54.07 59.12 56.67 59.49

59.72 58.81 54.39 51.85 55.56 60.43 57.50

58.06 56.38 49.56 58.97 58.11 56.67 59.30

54.90 53.97 53.77 54.97 60.60 58.13 57.81

55._9 58.59 59.48 54.56 59.53 53.27

AVG. 57.83 56.30 54.70 54.88 58.58 57.03 58.25

NASA LOT# 1 AVERAGE 57.12



15b.

16.

FM 5055B

Compressive, Modulus,

FTMS 406-1021

AVG.

AVO.

NASA LOT# I U.S.P. LOT# D09256

msi, WARP

AVG.

ROLL#3 ROLL#3 ROLL#4

START END START

3.43 3.13 3.14

2.25 3.32 3.46

3.51 2.97 3.19

3.30 2.99 3.04

4.06 3.34 3. e6
3.51 3.15 3.18

Page 11 of 14

ROLL#6 ROLL#7 ROLL#7

END START END
2.79 2.77 3.05

2.94 3.25 3.16

3.45 3.30 3.30

3.14 3.23 3.20

3.02 3.21 3.23
3.07 3.15 3.19

Double Shear Strength

FTHS 406-1041A

ROLL#1 ROLL#I ROLL#2 ROLL#2

START END START END

3.01 3.36 3.21 3.27
3.29 3.27 3.31 3.83

3.48 3.15 3.26 4.03

3.05 3.03 3.56 3.10

3.26 3.28 3.55 3.64

3.22 3.22 3.38 3.57

AVG.

ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START

3.07 3.15 2.93 2.99

2.80 3.02 3.19 3.17

2.79 2.92 3.07 3.70

3.54 3.08 3.07 3.16

3.1._.__.66 3.01 2.94 3.2...____00
3.07 3.04 3.04 3.24

ROLL#8 ROLL#8 ROLL#9 ROLL#9

START END START END

3.13 3.14 3.39 3.06

3.14 3.21 3.36 2.82

3.38 3.27 3.36 2.80

3.22 3.26 2.99 3.11

3.14 3.35 3.10 3.02
3.20 3.25 3.24 2.96

NASA LOT# I AVERAGE 3.20

kei

AVG.

ROLL#I ROLL#I ROLL#2 ROLL#2

START END START END

4.22 4.25 3.10 4.10

4.22 4.15 4.21 4.26

4.35 4.27 4.06 4.88

3.94 3.52 3.99 5.49

4.18 3.97 3.35 4.4__7
4.18 4.03 3.74 4.64

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

START END START END START END START

4.36 4.63 5.17 4.03 3.94 3.85 4.24

4.74 4.28 4.91 4.46 3.61 4.46 4.82

4.06 4.48 4.52 4.93 3.70 3.99 5.08

4.24 3.70 3.43 5.03 4.30 5.15 4.89

4.43 3.52 4.22 3.86 4.02 5.04 4__53
4.36 4.12 4.45 4.46 3.91 4.50 4.71
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FM 5055B NASA LOT# I U.S.P. LOT# D09256

16. Double Shear Strength, ksi
FTMS 406-1041A

(CONTINUED)

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8

END STAR____T END START END
4.18 4.75 5.32 4.50 3.97

5.00 5.49 4.75 4.38 3.35

4.75 5.03 5.44 4.67 4.27

4.72 4.42 4.31 3.93 4.33

4.70 4.14 4.72
4.74 4.88 4.79 4.44 4.11

ROLL#9 ROLL#9

START END
4.27 3.47

4.43 3.90

3.98 4.65

4.37 4.19

4.25 3.80

4.26 4.00

NASA LOT#1 AVERAGE 4.35

17. Barcol Hardness, Units

ASTM D-2583

(Average of 10

determinmtions)

ROLL#1-S

ROLL#1-E

ROLL#2-S

ROLL#2-E

ROLL#3-S

ROLL#3-E

ROLL#4-S

ROLL#4-E

ROLL#5-S

72.9 ROLL#5-E 74.8

71.9 ROLL#6-S 71.0

73.8 ROLL#6-E 74.0

73.9 ROLL#7-S 72.5

74.6 ROLL#7-E 73.6

72.9 ROLL#8-S 71.5
73.6 ROLL#8-E 71.3

73.3 ROLL#9-S 73.1

73.0 ROLL#9-E 71.9
NASA LOT# 1 AVERAGE 73.0

18. Residual Volatiles,
PTM-98

AVG.

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START _ND
1.67 1.51 1.79 2.20

1.65 1.53 1.74 2.20

1.68 1.55 1.75 2.18
1.67 1.53 1.76 2.20

AVG.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START _ND START END

1.67 1.90 1.79 1.92 1.87 2.03 1.96

1.69 1.84 1.77 1.91 1.85 2.01 1.99

1.66 1.87 1.7.__...88 1.91 1.83 1.97 2.04
1.67 1.87 1.78 1.91 1.85 2.00 2.00

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END
1.92 2.18 2.17 1.83 1.68 1.57 1.78
1.93 2.07 2.17 1.79 1.75 1.50 1.73

1.91 2.13 2.19 1.76 1.74 1.55 1.71
1.92 2.13 2.18 1.79 1.72 1.54 1.74

NASA LOT#1 AVERAGE 1.85

19, Resin Content,

CTM-14B

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START _ND START END

34.57 34.12 33.37 34.67

35.33 35.51 33.58 34.41

34.97 _1.95 33.98 34.66

34.95 33.86 33.64 34.58
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19.

FM

Resin Content,

CTH-14B

5055B NASA LOT# I U.S.P. LOT#

Pyrolysis, % (CONTINUED)

D09256

AVG.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START END START END

33.62 33.92 36.63 34.87 34.92 33.57 33.74

33.53 35.59 35.91 34.86 35.02 33.51 33.14

33.95 33._2 36.05 35.91 _4.89 33.49 33.94

33.70 34.41 36.20 35.22 34.94 33.52 33.61

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

33.33 34.97 32.87 33.12 33.82 33.91 36.42

33.57 35.33 32.98 34.42 34.37 33.98 36.24

34.04 34.83 32.09 33.92 21.86 35.31 36.25

33.65 35.04 32.65 33.82 33.35 34.40 36.30

NASA LOT# I AVERAGE 34.32

20. Acetone Extraction,

CTM-18A

AVG.

ROLL#1 ROLL#1 ROLL#2 ROLL#2

START END START END
2.35 1.64 2.15 3.03

2.14 2.36 2.16 2.35

2.20 2.3__._9 2.93 2.61

2.23 2.13 2.41 2.66

21a.

AVG.

AVG.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START END START END

2.23 1.74 2.69 1.35 2.87 2.48 1.57

1.46 2.01 1.90 1.69 1.98 2.05 1.96

3.2__2 _ 2.82 2.71 2.1__5 1.6__3 1.96
2.30 1.97 2.14 1.92 2.33 2.05 1.83

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END STAR.____/_T END START END START END
1.26 2.27 1.71 2.16 1.94 1.92 .73

2.85 1.96 1.68 1.67 1.97 1.84 1.40

2.47 2.11 1.2____88 1.58 2.06 1.5____88 1.51
1.86 2.11 1.56 1.81 1.99 1.78 1.21

CTE, in/in *F, vith PLY

PTM-61B

AVG.

AVG.

NASA LOT # 1 AVERAGE 2.02

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

END START END START END START END
4.20 4.36 3.16 2.98 3.99 5.45 1.97

2.72 3.3__._s 4.3._._s 3.65 3.4 7 4.6___._9 3.6__.__s
3.41 3.86 3.76 3.32 3.73 5.07 2.82

ROLL#1 ROLL#1 ROLL#2 ROLL#2
START END START END
2.68 3.73 4.07 2.87

4.61 3.3.__._9 4.0____4
3.13 4.17 3.73 3.46



21a.

21b.

Page 14 of 14

FM 5055B NASA LOT# 1 U.S.P. LOT# D09256

CTE, in/in "F, with PLY (CONTINUED)
PTM-61B

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

_ND START _ND START END START END

4.63 4.43 4.88 4.92 4.32 4.36 3.84

3.99 4.39 4.39 4.55 5.22 4.67 3.70
4.31 4.41 4.64 4.74 4.77 4.52 3.77

NASA LOT#1 AVERAGE 3.98

CTE, in/in *F, Croaeply ROLL#1 ROLL#1 ROLL#2 ROLL#2

PTM-61B START END START END
9.35 9.01 6.01 7.01

4.43 6.19 4.75 9.28

AVG. 6.89 7.60 5.38 8.15

AVG.

ROLL#3 ROLL#3 ROLL#4 ROLL#4 ROLL#5 ROLL#5 ROLL#6

END _TART END START END START END
5.87 8.29 6.86 5.75 10.13 8.17 5.57

5.70 9.09 4.61 8.88 6.18 5.88 9.66

5.79 8.69 5.74 7.32 8.16 7.03 7.62

AVG.

ROLL#6 ROLL#7 ROLL#7 ROLL#8 ROLL#8 ROLL#9 ROLL#9

END START END START END START END

9.01 5.49 7.22 10.67 9.40 7.12 7.25

8.05 6.24 6.71 8.48 7.99 6.65 7.66

8.53 5.87 6.97 9.58 8.70 6.89 7.46

NASA LOT# I AVERAGE 7.35

See chart 21A-21R

U.S. Polymeric

Hamid N. Quraishl, Manager

Quality Assurance Department
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